Zero-inflated negative binomial distribution is characterized in this paper through a linear differential equation satisfied by its probability generating function.
Introduction
Zero-inflated discrete distributions have paved ways for a wide variety of applications, especially count regression models. Nanjundan [1] has characterized a subfamily of power series distributions whose probability generating function (pgf) [2] have characterized zero-inflated Poisson distribution through a differential equation. In the similar way, Nagesh et al. [3] have characterized zero-inflated geometric distribution. Along the same lines, zero-inflated negative binomial distribution is characterized in this paper via a differential equation satisfied by its pgf.
A random variable X is said to have a zero-inflated negative binomial distribution, if its probability mass function is given by 
where 0 1 ϕ < < , 0 1 p < < , 1 p q + = , and 0 r > . The probability generating function of X is given by 
Characterization
The following theorem characterizes the zero-inflated negative binomial distribution. 
where a, b, c are constants. Proof. 1) Suppose that X has zero-inflated negative binomial distribution with the probability mass function specified in (1). Then its pgf can be expressed as where N is a positive integer. Since ( )  Also, it can be noted that when 1 N r = = , the negative binomial distribution reduces to geometric distribution and the Theorem 1 in Section 2 concurs with the characterization result of Nagesh et al. [3] .
